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(57)Abstract: 

PURPOSE: To eliminate the connection defects of ITO 
films and Al gate wirings and to shorten the stages by 
constituting terminals of indium oxide films (ITO films) 
and electrically connecting these ITO films and the Al 
gate wirings with Cr films. 

CONSTITUTION: The ITO film 17 is formed by 
sputtering and vapor deposition on a thin-film transistor 
substrate 10 and in succession, the Cr film 1 1 is formed 
by sputtering thereon. Patterning of gate terminals G1 f 
G2 and pixel electrodes 17 is executed by photoetching. 
The sectional shapes are trimmed by etching the Cr film I 
1 1 and etching the ITO film 1y, then etching the Cr film 1 
1 1 again at this time. The Al-Ta 12 is then deposited by 
evaporation and is photoetched, by which the patterns 
of gate wirings G1\ G2* of Al (Ta), additive capacitors 
Cadd and gate electrodes are formed. The stages are 
shortened by simultaneously executing the formation of 
the terminals and the formation of the pixel electrodes in 
such a manner. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more gate terminals formed on the insulating substrate, and two or more gate 
wiring which extends in it, In the TFT substrate which comes to arrange TFT on the intersection 
of two or more signal wiring arranged by intersecting this, and the aforementioned gate wiring 
and signal wiring The TFT substrate characterized by for the aforementioned gate terminal 
consisting of only transparent electric conduction films, and connecting it with the 
aforementioned gate wiring electrically through Cr film in the point. 

[Claim 2] The TFT substrate according to claim 1 to which the aforementioned gate wiring is 
characterized by the bird clapper from aluminum alloy. 

[Claim 3] The TFT substrate according to claim 1 or 2 to which the aforementioned aluminum 
alloy is characterized by the thing of Ta and Ti included for any they are at least. 
[Claim 4] A TFT substrate given in any of the claims 1, 2, and 3 characterized by the gate 
insulator layer of the aforementioned TFT containing the oxide film on anode of the 
aforementioned aluminum alloy they are. 

[Claim 5] The above-mentioned transparent electric conduction film is a TFT substrate given in 
any of the claims 1, 2, 3, and 4 characterized by being an oxidization in JUUMU film they are. 
[Claim 6] The formation process of the aforementioned gate terminal and a pixel electrode By 
leading current to the terminal which consists of a process which patternizes by the two-layer 
structure film of a transparent electric conduction film and Cr film formed on it, removes the 
account Cr film of Gokami, and is used only as a transparent electric conduction film, and the 
aforementioned transparent electric conduction The manufacture method of a TFT substrate 
given in any of the claims 1, 2, 3, and 4 characterized by having the process which performs the 
aforementioned anodic oxidation they are. 

[Claim 7] The liquid crystal display panel characterized by having a TFT substrate given in any 
[ a claim 1 or ] of 4 they are. 

[Claim 8] The liquid crystal display characterized by having the video-signal drive circuit for 
giving a video signal to a liquid crystal display panel according to claim 7 and this liquid crystal 
display panel, a scanning circuit for giving a scanning signal, and a control circuit for giving the 
information for liquid crystal display panels to this video-signal drive circuit and this scanning 
circuit. 

[Claim 9] The above-mentioned transparent electric conduction film is the manufacture method 
of the TFT substrate according to claim 6 characterized by being an oxidization in JUUMU film. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to active-matrix drive type the TFT substrate and 

liquid crystal display which used TFT (it omits Following TFT). 

[0002] 

[Description of the Prior Art] The example of the TFT substrate which made 20aluminum3 film 
which anodizes this and is obtained the one section of a gate insulator layer by setting gate 
wiring and a gate electrode to aluminum is explained using drawing 2 using amorphous silicon (it 
abbreviates to a-Si hereafter) TFT. Drawing 2 (a), (b), and (c) show the representative circuit 
schematic of a TFT substrate, a plan, and a cross section respectively. As for a gate terminal, 
G1\ and G2\ G1 and G2 show the common electrode by which TFT and LC are prepared for 
addition capacity and 17b in liquid crystal, and Cadd is prepared [ gate wiring, and D1 and D2 ] 
for a drain terminal, and T11 and T12 in a light-filter substrate side. In 10, a substrate and 11 
aluminum and A for Cr of a gate terminal, and 12 A part for moreover, the connection of Cr of a 
gate terminal, and aluminum of gate wiring, 13 — aluminum20 — 3 and 14 — SiN and 17 — an 
ITO transparent electrode (pixel electrode) — It is amorphous silicon (it abbreviates to a-Si (n+) 
hereafter) with which 15 doped non dope a~Si (i), and 16 doped Lynn, signal wiring and 18' are 
source electrodes, and 18 has connected TFT and the pixel electrode. Among drawing 2 , a 
boundary line 11 shows the boundary of the field which anodizes, and the field which is not so, 
and anodizes the field on the right of a boundary line 11. PAD is a terminal for supplying current 
required for anodic oxidation, L is a bus line for making common connection of all the gate 
terminals, and a boundary line I2 shows the portion to cut after TFT substrate completion. Such 
technology is indicated by JP.3-232274, A. 

[0003] Thus, the cascade screen of Cr and a transparent electrode (it omits an in JUUMU oxid 
film and Following ITO) was conventionally used for the terminal area of a TFT substrate. 
Moreover, when aluminum metal was used for a gate electrode or gate wiring, as a material, pure 
aluminum and aluminum which added Pd, Si, etc. as an impurity were used. 

[0004] In a TFT substrate, the reason [ terminal area ] using the cascade screen of Cr and ITO 
is explained. It connects with the external circuit for driving in a terminal area, and a TFT 
substrate is used. For this reason, a terminal area is exposed to the atmosphere. Therefore, it is 
necessary to be the material which has fear which the open circuit by the corrosion by moisture, 
the poor contact by oxidization, etc. produce, and does not have such a thing. At such a point, 
the combination of Cr and ITO is good and is used abundantly. On the other hand, aluminum was 
considered to be unsuitable by the terminal area that it is easy to deteriorate. 
[0005] 

[Problem(s) to be Solved by the Invention] Cr film is required for the above-mentioned 
conventional technology only because of a terminal area, and the process for carrying out the 
formation patternizing of this is required for it, and it had a problem in respect of cost or the 
yield. 

[0006] The 1st purpose of this invention is by making this Cr film unnecessary to offer a low 
cost and the TFT substrate of the high yield. The 2nd purpose of this invention is to offer the 



liquid crystal display panel which used this TFT substrate. The 3rd purpose of this invention is to 

offer the liquid crystal display using the above-mentioned liquid crystal display panel. 

[0007] 

[Means for Solving the Problem] Two or more gate terminals by which the 1st purpose of the 
above was formed on (1) insulation substrate, and two or more gate wiring which extends in it, In 
the TFT substrate which comes to arrange TFT on the intersection of two or more signal wiring 
arranged by intersecting this, and the aforementioned gate wiring and signal wiring The TFT 
substrate characterized by for the aforementioned gate terminal consisting of only oxidization in 
JUUMU films, and connecting it with the aforementioned gate wiring electrically through Cr film 
in the point, (2) The TFT substrate given in (1) to which the aforementioned gate wiring is 
characterized by the bird clapper from aluminum alloy, (3) A TFT substrate (1) to which the 
aforementioned aluminum alloy is characterized by the thing of Ta and Ti included for any they 
are at least, and given in (2), (4) It can attain by the TFT substrate given in (1) characterized by 
the gate insulator layer of the aforementioned TFT containing the oxide film on anode of the 
aforementioned aluminum alloy, (2), and (3). (5) It can manufacture by the method characterized 
by having the process which the formation process of the aforementioned gate terminal and a 
pixel electrode patternizes by the two-layer structure film of an oxidization in JUUMU film and 
Cr film formed on it, removes the account Cr film of Gokami, and uses only as an oxidization in 
JUUMU film. The liquid crystal display panel characterized by having a TFT substrate given in 
(1), (2), (3), and (4) can attain the 2nd purpose of the above. The liquid crystal display 
characterized by having the video-signal drive circuit for giving a video signal to the 
aforementioned liquid crystal display panel and this liquid crystal display panel, a scanning circuit 
for giving a scanning signal, and a control circuit for giving the information for liquid crystal 
display panels to this video-signal drive circuit and this scanning circuit can attain the 3rd 
purpose of the above. 

[0008] In this invention, a terminal is constituted from ITO and aluminum gate wiring is further 
connected electrically through Cr film by the point of ITO. Shortening of a process is attained by 
performing this terminal formation simultaneously with pixel electrode formation. In this case, the 
material (it is hereafter described as aluminum-Ta, aluminum-Ti, and aluminum-Ta-Ti) which 
added Ta and Ti as an impurity from the corrosion resistance as an aluminum material to be 
used is applied. As concentration to add, 0.5 atom % to 2.5 atom % is desirable. This reason is 
because the good oxide film on anode aluminum 203 is obtained with this material sufficient 
[ thermal resistance ]. 
[0009] 

[Function] The above-mentioned technology has the next operation. 

[0010] A gate terminal is used for gate wiring, connecting electrically. When a gate terminal is set 
to ITO and gate wiring is set to aluminum, cautions as shown below are required. 
[001 1] (1) When the laminating of the ITO is carried out on aluminum, 20aluminum3 film which is 
an insulator layer is made by it by the interface reaction of ITO and aluminum in between, and 
for this reason, aluminum and ITO of a ground are with a bird clapper at a poor contact. This 
example is shown in drawing 3 . Properties C2 t C3, and C4 show three examples of the voltage 
dependency of current which flow aluminum and ITO between laminating Perilla frutescens (L.) 
Britton var. crispa (Thunb.) Decne. On the other hand, C1 shows the example which contacted 
Cr and ITO. Thus, compared with Cr/ITO, contact resistance is high, variation is also large, and 
aluminum and ITO are problems. Therefore, Cr film needed to be intervened when ITO and 
aluminum were connected. 

[0012] (2) In the TFT substrate of this invention, there is a process which aluminum of the gate 
is anodized and is used as 20aluminum3 film. For performing this anodic oxidation, common 
connection of all the gate wiring is made, and voltage is impressed. With what this common 
connection is made poses a problem. ITO of the gate was used in this invention. 
[0013] (3) As much as possible few masks required for a TFT process for photoetching 
processes are wanted for there to be. In this invention, the process which a gate terminal and a 
pixel electrode can form simultaneously is offered. This is reducing the number of masks by one 
sheet conventionally. 



[0014] With this technology, with an ITO terminal, anodic oxidation is possible and TFT which 
there are moreover few phot masks and ends can be offered so that clearly from the above 
explanation. Thereby, low-cost-izing of a TFT substrate and the improvement in th yield were 
realizable. 
[0015] 

[Example] Hereafter, this invention is explained in detail using an example. 

[0016] Drawing 1 (a) is the plan of the TFT substrate of one example of this invention, and (b) is 
the cross section. Drawing 4 is explanatory drawing of each part for process explanation. It has 
expressed with the sign with the equal portion same identically to drawing 2 . First, the 
manufacture method of the substrate of this TFT is described. An ITO film (17) is formed by 
1400A spatter vacuum evaporationo on a substrate 10. Cr (11) is continuously formed by 1000A 
spatter on it. The pattern of gate terminals G1 and G2 and a pixel electrode (17) is formed by 
photoetching. At this time, Cr film and an ITO film are performed simultaneously continuously. 
Sequence **********s Cr, **********s ITO, **********s Cr once again, and prepares a 
cross-section configuration (refer to drawing 4 (a)). aluminum-Ta (addition 1.5 atom [ of Ta ] %) 

— 12 — about — 3000 — A — thickness — sputtering — vacuum evaporationo — carrying out 

— photoetching — aluminum — ( — Ta — ) — the gate — wiring — G — one — ' — G — two - 

- ' — addition — capacity — Cadd — the gate — an electrode — a pattern — forming . Cr film 
j s **********ed by using this aluminum (Ta) pattern as a mask Cr of the pixel section and Cr of 
a part of terminal area are removed at this process. SURAITO etching of aluminum (Ta) is 
performed succeedingly and a cross-section configuration is prepared. This etching removes 
that the end face of aluminum (Ta) has jutted out from the end face of Cr, and it is performed in 
order to lose the so-called overhang. Then, it covers with a photoresist except for the portion 
(on the right of the boundary line 11 in drawing) and Chemicals PAD which anodize. A gate circuit 
pattern and a photoresist pattern are made to intersect perpendicularly at this time. Anodic 
oxidation is performed in this state. The anodic oxidation method is dipped in Chemicals liquid, as 
the Chemicals pad PAD comes from an oil level outside, from a maximum of 72V, impresses the 
direct current voltage of 144V, and performs it to the Chemicals pad PAD. The pressure up of 
the method of impression is gradually carried out from 0V so that it may become a constant 
current 0.5 - 5 mA/cm2. Since a high current flows when high voltage is impressed from the 
beginning, aluminum line melts and a gate line is disconnected. What diluted with ethylene glycol 
liquid to 1:9 the solution which adjusted the tartaric acid to PH 7**0.5 from ammonia 3% as 
Chemicals liquid is used. When current is 0.5 mA/cm2, formation voltage is set to 1 44V in about 
10 minutes. The thickness of aluminum 203 (refer to 13 and drawing 4 (b) of drawing 1 (b)) 
formed at this time is 2000A. This aluminum 2Q3 is used as a dielectric of. a gate insulator layer 
and addition capacity. In addition, it is desirable to hold in the state as it is for [ several minutes 

- ] several 10 minutes after being set to 144V and coming to perform constant-voltage 
oxidization. This is important, when obtaining 20aluminum3 uniform film. 

[0017] It returns and explains to drawing 1 again. After removing a photoresist, 2000A of SiN(s) 
14 is formed in the whole surface by the plasma CVD method. The gas which uses SiH4 and NH3 
as a main component as material gas is used. 300A (n+) of a-Si16 which moreover doped 2000A 
and Lynn for a-Si (i)15 2.5% is deposited. At this time, you may be 300 degrees C as substrat 
temperature. As material gas, a-Si uses the mixed gas of SiH4 and PH3 for a-Si (n+) for the gas 
which uses SiH4 as a main component. Then, a-Si is patternized and it is made the shape of an 
array. The dry cleaning dirty method by SF6 gas is used for etching of a plasma film. It is 
required to remove SiN so that the ITO film of ITO near a terminal and a pixel electrode may be 
exposed like drawing 4 (c) at this time. Cr/aluminum-Ta the signal wiring 18 which besides 
serves as the drain electrode of TFT, and for source electrodes (concentration 1.5 atom [ of 
Ta ] %) is formed and patternized in sputtering in thickness of 1000A and 4000A, respectively. At 
this time, it becomes like drawing 4 (d). Dry etching of the a-Si (n+)16 is carried out by using a 
drain electrode as a mask after this. Finally, 1 micrometer of SiN(s) is formed as a protective 
coat SiN on a terminal area is removed, between the Chemicals bus line L and gate terminals G1 
and G2 is cut mechanically the back, and a TFT substrate is completed (refer to drawing 4 (e)). 
[0018] Although drawing 1 showed the case where it had arranged so that each pixel may make a 



train, half^-pitch gap ****** is sufficient. Moreover, even when there is no addition capacity 
Cadd, of course, it can completely manufacture similarly. Although the alloy which added Ta was 
used for aluminum as an aluminum material here, the alloy which added Ti, and Ta and Ti 
simultaneously is sufficient. In this case, below 1.5 atom % of the amount to add is desirable from 
the point of resistance or an etch residue. 

[0019] Next, the translucency substrate with a counterelectrode and blue, red, and a green color 
filter array and the TFT substrate manufactured by the above were stuck and united using the 
spacer with a thickness of 7.3 micrometers, liquid crystal was closed in between, and the liquid 
crystal display panel was completed. The structure is explained briefly below. 
[0020] The whole cross-section structure of an electrochromatic display display panel is shown 
in drawing 5 . On the basis of liquid crystal LC, the TFT substrate in which TFT etc. was formed 
on the transparent glass substrate 10 is arranged by the lower part, and transparent glass- 
substrate 1 0b in which the light filter FIL, the black matrix BM for shading, etc. were formed is 
arranged at the upper part 

[0021] The cross section of a 1 -pixel portion is shown by the amount of [ of drawing 5 ] center 
section, left-hand side shows the cross section of the portion in which an external leader line 
exists by part for the left-hand side edge of the transparent glass substrates 10 and 10b, and 
right-hand side shows the cross section of the portion in which an external leader line does not 
exist at a transparent glass substrate and the right-hand side edge of 10b. Sealant SL shown in 
each of the left-hand side of drawing 5 and right-hand side is constituted so that liquid crystal 
LC may be closed, and it is formed in accordance with the whole edge circumference of the 
transparent glass substrates 10 and 10b except a liquid crystal enclosure mouth (not shown). 
Sealant SL is formed by the epoxy resin. 

[0022] Common transparent pixel electrode 17b by the side of the aforementioned up 
transparent glass-substrate 10b is connected to external leader line 17' formed in the lower 
transparent glass-substrate 10 side of the silver paste material SIL in at least one place. This 
external leader line is formed by the same manufacturing process as each of the gate electrode 
mentioned above, a source electrode, and a drain electrode. 

[0023] Each layer of SiN14 which are the orientation films ORI1 and ORI2, a transparent 
electrode 17, common transparent pixel electrode 17b, protective coats 20 and 20b, and an 
insulator layer is formed inside sealant SL. Polarizing plates POL1 and POL2 are formed in the 
front face of each outside of the lower transparent glass substrate 1 0 and up transparent glass- 
substrate 10b. 

[0024] Liquid crystal LC is enclosed among the lower orientation films ORI1 and ORI2 which set 
up the .sense of a liquid crystaL molecule, and the seal is carried out by sealant- SW 
[0025] The lower orientation film ORI1 is formed in the upper part of the protective coat 20 by 
the side of the lower transparent glass substrate 10. 

[0026] The shading film BM, a light filter FIL, protective coat 20b, common transparent pixel 
electrode 17b, and the up orientation film ORI2 carry out a laminating to the front face inside up 
transparent glass-substrate 10b (liquid crystal side) one by one, and are prepared in it. 
[0027] One example of a liquid crystal display is shown in drawing 6 . This equipment has the 
video-signal drive circuit 83 for giving a video signal to the liquid crystal display panel 81 and this 
liquid crystal display panel, the scanning circuit 84 for giving a scanning signal to this liquid 
crystal display panel, and the control circuit 82 for giving TFT information to this video-signal 
drive circuit and a scanning circuit A control circuit 82 includes a power circuit, the circuit 
which changes the information from a host processor into TFT information. When included in this 
equipment, using respectively the liquid crystal display panel obtained in the aforementioned 
example, the picture high quality [ all ] was acquired. 
[0028] 

[Effect of the Invention] By this invention, the manufacturing process of a TFT substrate could 
be shortened 1 2%, the yield could be improved further about 5%, and cost reduction was abl to 
be planned. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing one example of this invention. 

[Drawing 2] Explanatory drawing of the conventional technology. 

[Drawing 3] Drawing showing the contact nature of aluminum and ITO. 

[Drawing 4] Drawing for explaining the detail of each portion of this invention. 

[Drawing 5] Drawing showing the example of the liquid crystal display panel using the TFT 

substrate of this invention. 

[Drawing 6] Drawing showing the example of the liquid crystal display using the TFT substrate of 
this invention. 
[Description of Notations] 

10 10b [ ... The charge of a aluminum-Ta alloy, ] ... A substrate, 11 ... Or, 12 13 ... aluminum20 — 
3 and 14 ... SiN and 15 ... a-Si (i) — 16 [ ... Common transparent pixel electrode, ] ... a-Si (n+), 
17 ... A transparent electrode, 17b 18 [ ... Protective coat ] ... Signal wiring, 18' ... 20 A source 
electrode, 20b 81 [ ... Video-signal drive circuit, ] ... A liquid crystal display panel, 82 ... A control 
circuit, 83 84 [ ... Gate wiring, ] ... A scanning circuit, G1, G2 ... A gate terminal, G1\ G2' D1, D2 
[ ... Cutting plane line, ] ... A drain terminal, L ... The Chemicals bus line, 12 11 [ ... The Chemicals 
terminal, ORI1, ORI2 / ... An orientation film, POL1 POL2 / ... A polarizing plate, FIL / ... A light 
filter, LC / ... Liquid crystal, BM / ... A black matrix, BL / ... Back light. ] ... The Chemicals 
boundary line, Cadd ... Addition capacity, PAD 
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S. ±ia^2«De«Jrt (1) (2) (3) (4) fS«tf> 

«m h 7 v a? * * mm ?r *r-r s r. t z t -r s jKA« 

a*** A4c J: 0 jtfiET' # So ±E* 301 ftttflflEJRA 
feroS5Hfeft-§-ffii!i@Kt, 7£Sff-§-£:-§-;tSfctotf>£S 

[0 0 0 8] ♦XM^JSV^Ttt/ig^Srl TO-CWJ* 
Lx $ I TO©«gft'C rMjl-LTA 1 y- h 

S„ lOJWDtfflti A 1 *mfc LTtt»*Atea»fc* 
MfetLtTa, Ti^^iPUfctt^ («T> Al-T 
a, Al-Ti, A 1 -Ta -T i il5-T) SrSffl-T 
S. SsJQ-rSigSi: LTI40. 5«^-%*»5>2. 

fc, Affroi««A I 2 03*i#^ti5fc»tfe5, 
[00 0 9] 

[ooio] hsstf-tiif- v§mkw,%mz.mwiL 
x&mztiz. v- hi&i-* i Toiiy- hga»?rA 

1 b L J: ^itttM^ffeS, 

[00 11] (1) -^JUSA 1 <£>_kt£ I TO£»JlL.fc 

i§-g\ I TOiA 1 b<DRMB.fclc£ 9, flQlcf&IUK-c 
fcSA 1 2 03^T*#, rwfc&TifllOA 1 i: I TOb 
tf&f&^&lzteZZ b Tab So H 3 4$ 
t£C 2 , C 3 , C 4 <iA 1 t I TOirSrfflSU^CPflf-^ 

CittCrMTOt^WiUeil^t. r<D±5(- 
C r/I TOfClt^T, Alii T O b ttttttfittiPX 
<yN'7^^t > ^#<Bg)ST-$>-5o LfcASoT, ITOi 

fco 

[0 0 12] (2) ^^TFTlSftty-KOA 



4 

1 SrHMSIMfcL-CA 1 203KK:i-<5xa*fc5. ^tf>&§ 

SrWf S„ r 0*ifi»ttSrflT-CfT 5 frtf?$Mb ft So 
*38WCtty- KD I TOSrSWBUfc. 
[0013] (3) TFTlStC^g/i* 
7°n -fe ^.fflO-v * ? gcfiT- t S £»7'>ftV> r b &m-£th 

s. h*s&-bmm*Mbtfm&f\mf&m 

5tSS<fc?ft7 ,, o-tr;*£:tittLT^So rfttci'K 
1&{&«LT^So 
io [0 0 14] W±<Dfft9^^^ft«fc5{c, 

J:9lTO«B--C, »«IMfc*Spr«^» U&»fc*h^* 
T«FtfT FTiS«tt-C#S. rixlcj; •? T 

[0015] 

S. 

[0 0 16] Ull (a) J±*^PJO-SHfe^JOTFT» 
«0>¥ffiBI, (b) teJKDmMmX-hZo H]4lilfilft 

»SS-ig*jfei£rsfi-<S„ ItlOOlltlTOfi (17) 
Sri 4 0 0A^/NVi?Ift?Mt5 e Jg^L-T^r<D± 
fiCr (1 1) % 1 0 0 0 Ax;<-y?ic£ yMffc-fZ)* 

mm (i 7) w^^-^s^-t-So ^wb#c i 

^U, I TOSr^s/^^U fe5-*CrSrxyfy 
^UT8frffi^5rMxS (E14 (a) ( Al-T 

a (TafD^MMl. 511^%) 1 2 SriK) 3 0 0 0 A<D 

so mwzxs<y? y >^tc,t«9^L, * h^y^-yflz. 

<tuAi (t a ) ©y- hgHi^G i ' , g 2 ' , mm 

tCadd, \>nte<D'<9 — >$:T&l$rtrZ> 0 :©A 
1 (Ta) ^-V&vx^iLTCrMiyfy^ 
•TSo ^V>TMX-mmU<r>C r i:ffiT-g|50-Sl5<DC r tf> 
|^*^nSo ?I#!§l#A 1 (T a) h^S'?'> / 
^Sflv^S^ilrSxSo r<D^.s'^Vi/<i. Al 
(Ta) <Z>aS&E#C rO«EJ:i?56t)WUT^SroS^ 
vvfei$>aa— ^-^^^Sr*<-*-ftJcfr 5o 

40 p ADtfci&^-c* h-cteS-f-So :<o^ y 

- hBBiSfe/^ — ^i:* h i/-^ h'<#->-bi-£W:&£-& 
So ro*tt-C»*IWt*1f 5. li*IWk*fttt, -ftJ« 

* v kp AD^jKSA^^jcaas <t 9 Lxitf$.mc& 

L, -fk^V KPADIC*7C7 2 V^fj 1 4 4 VWiEjjg 
mffi^PTlAPL.Tff 5. fP^PW^fe tt^mifD 0 . 5~5m 
A/cm 2 »c/«cS<t9{^*tC0Vd^#l£-rSo **D 
7)^«i/^ffi?rEnAPLfc^a % ^mit* 5 SEtlSfc», A 

i mmv?- hm'>mm-tZo itfm.b lxi* 3 %m 

^m^T^-TX'O PH7 + 0. 5(caiLfcM5: 
so if uy^y3-/^fl : 9lc^UfctW<Sr^^ 
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So 5mA/cm2©^ jfa i OftfSWfc 

j&SBE;i s 1 4 4 VtC&S,, -CDB#JfM£tl,fcA 1 2 0 
3 (II (b) CO 1 3 $3 <£ t/IH 4 (b) 
2 0 0 0 AT*fc5c :®A 1 2 0 3 I4^- h&mmRVtf 

nmmnmnwt vrmm-rzo i4 4vw!) 

[0017] mxfm 1 iCJfoTf&W-f 5. * h W-v 7 * h 

1 4£2 0 0 0A»^t?>, ttW#*b LTI4S i 
H 4 , NH 3 ££fc t-T 5^Srttffl-fSo *r©-t 
tC, a -Si (i) 15&2 000A, 11^=1:2. 5% 
K-ey^Lfca-Si (n+) 1 6 3r 3 0 0 A±t«-f 
£>„ rco^S^MSi LTI43 0 Ott^S. 
£ LTlia -S i 14 S i H 4 £±fc£i&# b1rZ># * 
Sr, a-Si (n+) IC(4S i H 4 t PH 3 tcoil-^^^ 

5 K7-f SSrffl^S. rcoi#|g|4 (c) coj;? 
. (cffl^-f+jftco I TOili^®1$co I TOmfc&ttiT&X 

TFTco KU"<^®ffi4r*ia5fS-§-iBSl 8, y— 
Iffl©Cr/Al-Ta (T«0*Sl. 5JK^-%) Sr 

WftnoooA, 4 o o o A<DW-Wc7-/<y# V > 

^t«L, — CC0H#H4 (d) COi 
5»c#2>. roftKKytiSr^^tUTa-Si 
(n+) 16S:h*7'Ci5'fyW. {fcSJg 
t ITS i N£ 1 Mm^LffiT-gP±COS i N£Bfc*L 

(e) #18) . 

[0018] El 1 -ei4«-Hm^JSr^-f «fc ? KIEfi Ufc 

mm&c add asjsev«-e-ct>^< ra«fc§M£T?*a 

rttt*«-e*5. rrtitAiM^iUAiCTa 
Sr8s#Pl,fc-£&£teffl Lfc#T i^TaiTi 5rl5)B#^ 
JSaPLfc^-CtAi/^ rro»*aSAp-t-<5*tt:l. 5® 

[0 0 19] &(£, Stl^l«ttAt/*, ^co*7-7 

TFTlSt £J¥^7. 3 MmCD^-i—tf-Srffl^TBA^ 

[0 0 2 0] 12) 5 \c% 7 — Mife^*'^ A'CD#rH:£&1S 
it**-*-. tt*LCSrSfliteT»»cH:aW^5^*Sl 
0±f£TFT4f£^/*LfcTFTg;&/iSgae£*b, ±£B 
(i(4*7-7-r/U^F I L, ig^tffl^7 h V V* 

BMfi«$tlfcSW^7^1fil 0 b#gS8£<tT 



[0021] ei 5 cotp^sc^tt i mMWrtomm^Th 

U £.Mtti£Wtf7xmtiLi ORXfl 0 b (D&im^ 
ZtlKiri-ti'.—A'ttS L14, ffoPaLCfcitlk-f 5<fc 

[0 0 2 2] BtifB±gPS?^^7^S«l 0 bfii]co#iijg 
WHKtftffi 17b(l <thl j@@f^*5V>T, «k! 
-X h#S I Ll£<fcoT, TSI5jS9l#7*S«l OfiJtC 

[0 0 2 3] ISfSMO R I l RtfO RI2, SB^Sfil 1 

7, jtm^wmmnm 1 7b, <*sjg2 oso ; 2 o b, 

ftgygtfcSS i N 1 4CO^tvmcoS(4, v— A4tS 
20 L©rtfl0fc^J*3;h,S. fi#«POL 1. POL2J4, 
TSftS^tfy^S^l 0, ±g)5SPJ^7^Stgl 0 bco 

[0 0 2 4] «E4LCf±, JK*^H-©|pI#S:»:3t-t-<5T 
§|5Sar6]MOR I 1MOR I 2c0PfllC«A$*b, A* 

[0 0 2 5] TlfPgfi(p]^0 R I Hi, TgPS?«^7^S 
«1 0«B©«fll«2 0©±»te»!ai**tT^5. 

[0 0 2 6] 10b C9F*K»J (ttA 

fid) W^ffiiCtt. jdEARBM. *7-7-f/P^F I L, 

30 i^gi^ 2 0b. #mmwwmmm n b 8.v±n&fam 

OR I 2#«ft«»LTKtte>*t-CV*<&. 
[0 0 2 71,06 tCj$S*^B<D— *ife«BJ«:*-t- 0 r 
W^g<4. Mffa*^^- 5 -^- A' 8 It, &i&£k&7Ti'<*M£ 

ttiWWt*Klli@IRXtJ«3fe*@BJ!:TFTflMi*# 
[0 0 2 8] 

12%Iit?t, *5>K*«SrJlfi5%lRl±-C#. h 

[iaB©iB!**iaw] 

[El] *^BJ(0-HJ£^^^i-ia o 

[1212] Sej|5iS«cosftBJI2lo 

[H3] Alii TOtco^fitttSr^-riglo 

so [114] *$tw<D&&fr<Dmim : &®.wi- 5fcJ6coi2i 0 
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10, 1 0 b • • - StR, 11 • • 'Cr, 12 • • • 
A 1 - Ta^MS« 1 3 • • • A 1 2 0 3 , 1 4 •■ • • 
SiN, 15 • • • a-Si (i)> 1 6 • • • a — S 

i (n +) , i7 - • ■ mwm,m. 1 7 b • • - &mm 
mmmnm. is - ■ • m -^-gasu is' • • ■ y— * 

[mi] 



(5) 

mi§> 2 0, 2 0 b • • • i*SI0S, 8 1 • • • JKhI^F 

/**/k 8 2 • • • siJtsieiKs 8 3 • • • yt&fe^mm 

[5]K, 8 4 • • • jfe*[e]*s\ G 1p G 2 • • • ^— 

Gi' . G 2 ' • • • f-VWfa. D h D 2 - • • K 
WVSB-, L- • •<tl&'<X7'0. 12* * "^Wr 

8fU 1 1 • • • ftySt*JM*. c a d d • • • ttto^*, 

PAD • • -^«g^ OR I 1, OR I 2 • • - Eft 
POL1, POL2 - • • <B3ttSv F I L • • • J) 
y — 7<{>\"9 y LC • • • $bb, BM - • ^7^7 
io h>Ji?^ v BL • • "<s>*7^ ho 

[12] 



(a) n^ PAD 



(b) «P 
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ioiS 

1 1 :Cr 
1 2 :Al£& 
1 3 :Ah Os 
14 :SiN 
1 5 :a-Si (i) 
1 6 :a-Si (u+) 
17 :SSE«S 
1 8 s £^E» 
1 8's V-7.^S 



tftss mm ttt&a& 



2 0 : 
Gi.Gz:>y- big? 
Qi\ Ga'itf- hSB 
Di. Ds: KWVig? 

la:«W* 
PAD 

L :/<A7-'f> 



®2 



(a) 



Di 



1 1 :Cr 
1 2 :A1 (Pd) 
1 3 :Ah 03 
1 4 :SiN 



17 :&«ma 
nb: & 
is :©*e» 

Gi.Gz:*- \-%? 
Di. Di: PU-f 

- L :AX?-<> 

A :J&tfc§P 
Cadd:#2)0gg 




tft«p m& #2n«afip 



ft (« ¥6-951 SO 



(6) 



lap 



i o 



« 10 
a 



1 0 



-8 



1 0 



1 0 



1 0 



-10 



1Z 



(03] 

H3 




* ff (V) 

[05] 



J 

2 



(a) » 



17 



1 
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IT 



17 
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10 TFTfc Caddfli FWMIff 



F I L (R) 



FIL(O) P0L2 




P0L1 



BL (/ty^YH 



0R11, OR 1 J*- RftSl 
P0L1, P0L2-S*« 

i7b- 



LC-K A 

B L»- /< ? £ 7 A \ 



(7) 



[69 6 ] 



S6 



^^¥6-95150 



84 
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8 3 : 



j I V 



8 1 : 



8 3 : Bfcfe&^K&jUltt- 




